SUMMARY -Meiotic analysis performed on a sample of 10 specimens of Prochilodus lineatus revealed continuous filaments of different sizes stained by AgNO3, corresponding to the bivalent of the normal complement. Small supernumerary chromosomes were observed as isolated and well stained bodies, scattered among the other elements. Synaptonemal complex studies have shown that the beginning of chromosome pairing process in P. lineatus usually occurs from the telomeres to the pericentromeric region. At the end of the pachytene 27 bivalents are perfectly paired and the small supernumerary chromosomes of this species are seen as bivalents, trivalents, or tetravalents. The central region of these small chromosomes show a trick staining when they formed bivalents or tetravalents. This portion seems to correspond to the pericentromeric region of the regular chromosomes with the heterochromatic characteristic of B chromosomes.
INTRODUCTION
The synaptonemal complex (SC) is a protein structure formed in the beginning of the first meiotic division, which is involved with the pairing of homologous chromosomes (WETTSTEIN et al. 1984; GILLIES 1989) . The study of the synaptonemal complex in fish was initiated at about 10 years, with the study of the behavior of the nucleoli organizing regions by FORESTI et al. (1983) . The use of optical and electronic microscopy, applied to the study of synaptonemal complex in fish, were performed for the first time in Gambusia by WISE and NAIL (1987) . After that, observations about this structure were used in speciation studies (DISNEY and WRIGHT 1987) , in the analysis of the behavior of the nucleoli organizing regions (OLIVEIRA et al. 1996) , in the analysis of sexual chromosome systems (FORESTI et al. 1993b; MESTRINER et al. 1995) , in the study of the synapses in autosomes and in sexual chromosomes both in spermatocytes and oocytes (OLIVEIRA et al. 1995a) , in the study of chromosome pairing in autotriploids (OLIVEIRA et al. 1995b ) and in the analysis of hybrid samples (SANTOS 1994) .
The most frequent characteristics of the supernumery chromosomes or B's are concerned with their apparent dispensability for the carrying individual and with the absence of chiasmas with the chromosomes of the normal complement. Nevertheless, they may have some DNA sequences that can be homologous, in some cases, to those of regular chromosomes (CAMACHO 1993) . Therefore, these genomic elements could be defined as additional and dispensable chromosomes that are present in some individuals or populations and have probably originated from other chromosomes of the complement but still follow their own evolution (CAMACHO 1993) . The difference between B chromosomes and the chromosomes of the standard complement resides in the morphology and in the pattern of chromosome banding. B chromosomes occur very frequently in nature. According to JONES and REES (1982) , they are observed in every group of organisms cytologically well studied. Many studies have been done in animal species (KOLOMIETS et al. 1988; SWITONSKI et al. 1987; FLETCHER and HEWITT 1988) and plant species (JONES et al. 1989 (JONES et al. , 1991 with the objective of analyzing, through optic and electronic microscopy, the formation of the synaptonemal complex in the supernumerary or B chromosomes. These studies have shown that the B chromosomes have different behaviors that can form multivalents in many cases. Although many studies about the occurrence of supernumerary chromo somes have been done in neotropical fish (SALVADOR and MOREIRA FILHO 1992) , little is known about its meiotic behavior. Therefore, the objective of this study was to analyze, at the optical and electronic microscopy level, the chromosome pairing in Prochilodus lineatus, a species that shows from 0 to 7 supernumerary chromosomes (CAVALLARO 1992; OLIVEIRA et al., in press ).
MATERIALS AND METHODS
Ten specimens male of Prochitodus tineatus, collected from Mogi-Guaçu river, Pirassununga, sao Paulo, Brazil, were used in this investigation. Every specimens utilized for meiotic studies also had their mitotic cromosomes analyzed according to the method of cell suspension in Hanks' salt soluti3n, described by FORESTI et at. (1993a) . The analysis of the synaptonemal complex was done according to the method described by LOIDL et at. (1991) with minor modifications. The testicles were removed and put on a Petri dish covered with parafilm, with some drops of Hanks' saline solution. The samples were then minced with a razor blade, until the production of a cell suspension. One drop of the suspension was put on a slide followed by two drops of 4% paraformaldehyde fixative and four drops of 1% Lipsol solution. Hypotoning of the sample was then monitored. After 25-60 seconds, four drops of fixative was added and the solution was spread over the slide with the help of a pipette. The slide was then left to dry overnight. After this, tl1e slides were rinsed four times in a 0.4% Photo-Flow solution and left to dry in a vertical position. After drying, the slides were stained with a silver nitrate solution (HOWELL and BLACK 1980) for 6-12 minutes at 60°C. For the electronic microscopy analysis, the slides were previously immersed in a solution containing 0.75g of Falcon plastic dissolved in 100 ml of chloroform. The appropriate areas of the plastic slide containing meiotic cells were cut with a diamond slide marker and the resulting fragments were floated in tap water and picked up from below with 50-mesh copper grids. Although results from light microscopy were obtained in every animal analyzed, positive results were only obtained in two specimens at the electronic microscopy level.
RESULTS AND DISCUSSION
The establishment of the sequence of events that occurred with the chromosomes in the beginning of the prophase has great biological importance. These events allow the establishment of mechanism involved in chromosome pairing, in the identification of sexual chromosomes, and they also make possible the comparision of these processes in other species (WETTSTEIN et al. 1984; GILLIES 1989) . For example, OLIVEIRA et al. (1995a) , studying diploids male and female rainbow trouts (Onchorhynchus mykiss), showed that the use of some criteria makes possible an accurate characterization of the initial level of the meiosis. The analysis of the mitotic metaphases of Prochilodus lineatus showed that this species has a diploid chromosome number of 2n = 54 and a variable number (0-7) of supernumerary microchromosomes (Fig. la) . This results agree with those previously obtained (CAVALLARO 1992; OLIVEIRA et al., in press ). The silver stained method, applied to pachytene cells of testicular preparations of P. lineatus, revealed the presence of continuous filaments of variable sizes which correspond to the number of bivalents of the regular set of chromosomes. The supernumerary chromosomes of small size were observed as isolated and well-stained bodies, scattered among the other elements (Fig. 1b) . The accomplishment of good results with the "total spreading" preparations of the SC under electronic microscopy has showed itself to be relatively hard for P. lineatus. However, it was possible to accurately observe the structure of the SC in some of the preparations. The results show that the beginning of the chromosome pairing in P. lineatus generally occurs from the telomeres to the pericentromeric region. At the end of pachytene, 27 bivalents are perfectly paired, allowing for the observance of lateral elements in each unit (Figs. 2b and 4) . No pairing of B chromosomes with the autosomes was observed whatsoever. The existence of pairing among various B chromosomes has been interpreted as being the result of homology among these chromosomes (SWITONSKI et al. 1987; KOLOMIETS et al. 1988) . In this investigation, the pairing observed among B chromosomes of P. lineatus may also suggest that these various chromosomes show homology. On the other hand, CAVALLARO (1992) observed the presence of different morphologic types of B chromosomes in this species . Therefore, it can be considered that the form of pairing of supernumeray chromosomes of P. lineatus would be subordinated to its morphology. The formation of multivalents among B chromosomes of P. lineatus was initially suggested by PAULS and BERTOLLO (1983) after the application of conventional analysis techniques of meiotic chromosomes. The results obtained in the present paper agreed with this information, showing that the small supernumeray chromosomes of this species were seen as bivalents, trivalents or tetravalents, which represents a behavior similar as those observed in other species (SWITONSKI et al. 1987; KOLOMIETS et al. 1988; SRI et al. 1988) . The formation of tetravalents by B chromosomes is shown in Figs. 2a and 3c . From a total of 23 spermatocytes analyzed, one individual with 4 B chromosomes had 78.3% of its cells seen as tetravalents while 21.7% were seen as two bivalents (Figs. 2b, 3a, and 3d) . The same nucleus of the pachytene shown in Fig. 2b was used to constitute the karyotype of the synaptonemal complex of P. lineatus (Fig. 4) . In one individual bearing 3 B chromosomes, these were seen, under electron microscopy, forming trivalents in the pachytene stage (Fig. 3b) . In Prochilodus lineatus, when the B chromosomes formed bivalents and tetravalents, the central region was observed to be heavily stained. On explanation for the presence of such stained structure could be related to the heterochromatic characteristics of the B chromosomes in this species. This results suggests that the heterochromatin, with late replication, would still be complet-ing its condensing process at this level of meiosis. Similar results were obtained by ISHAK et al. (1991) . However, the author admitted that they are easily identified under optical microscopy because they are more condensed and therefore, more heavily stained than the chromosomes of the standard complement. Further studies of meiosis, at more advanced levels, will be able to indicate the behavior and possible function of the peculiar structure of B chromosomes in this species. The remark that B chromosomes of P. lineatus form bivalents and multivalents agrees with the results recently obtained by OLIVEIRA et al. (in press) , which demonstrates that these B chromosomes show a Mendelian type of inheritance. Further studies about the molecular constitution of B chromosomes of P. lineatus will be able to help us in the understand of the mechanism origin and maintenance of the Bs in this species.
